Pancreas is an organ containing some amount of fat even in healthy people. For a very long time the issue has been that the amount of the tissue usually increases pro rata with age and body mass^([@CIT0001]--[@CIT0005])^. The current list of pathogenetic factors of fatty pancreas (FP) is clearly extended with genetically conditioned diseases (cystic fibrosis, Shwachman-Diamond syndrome and Johanson-Blizzard syndrome), pancreatitis, especially hereditary and obstructive, metabolic and hormonal disorders (hypertriglyceridemia, hypercholesterolemia, hyperinsulinemia and hypercortisolemia), alcohol overuse, taking some medicines (especially adrenal cortex hormones), disease of the liver and visceral adiposis^([@CIT0006]--[@CIT0013])^. Moreover, recently, there has been introduced -- especially as regards FP related to dyslipidemia and hyperglycemia -- as in the case of non-alcoholic fatty liver disease (NAFLD) the notion of a *nonalcoholic fatty pancreas disease*, NAFPD, which some people want to attach to the criteria of a metabolic syndrome^([@CIT0005],\ [@CIT0014]--[@CIT0018])^. These two pathologies are often concomitant^([@CIT0013],\ [@CIT0015],\ [@CIT0018])^. The research of Lee et al.^([@CIT0018])^ showed fatty liver with hyperechogenic pancreas in 67.9% of the cases. It is unclear, whether NAFPD may promote non-alcoholic fatty pancreas disease, as in the case of liver, where NAFLD may initiate non-alcoholic steatohepatitis, NASH^([@CIT0019])^. Uygun et al.^([@CIT0020])^ observed in 51.2% of the cases the presence of FP among patients with NASH. Lipotoxicity of the collected adipocytes through the activation of a proinflammation mechanism is a known fact. Such an operation of the adipose tissue is of particular importance as regards the viscera through the release of specific factors, such as: IL-6, IL-1 and TNF-alpha. Increase in the concentration of leptin at simultaneous decrease in the concentration of adiponectin will be of similar importance. Rebours et al.^([@CIT0021])^ in the exsected segments of pancreas infiltrated with adipose tissue clearly more frequently observed fibrosis and intraepithelial neoplasia foci than in the preparations without adipocytes accumulation. Similar conclusions were drawn by Tomita et al.^([@CIT0022])^ confirming the previous determination from the analysis of over 2 thousand pancreas carcinomas^([@CIT0023])^. The presented data prove that FP in some people is not a banal lesion, since it may mainly be linked with the disorders of glucose and adipose metabolism, often it is concomitant with the metabolic disorder and may initiate carcinogenesis in that organ. Therefore, the ultrasonography of the abdominal cavity should take into consideration adiposis, which should be reflected in the examination result description. At present, the diagnostics of pancreas adiposis utilizes, apart from transabdominal ultrasonography, also its endoscopic version (EUS) and Computed Tomography (CT) and Magnetic Resonance Imaging (MRI), which is considered and optimum method in this pathology^([@CIT0004],\ [@CIT0006]--[@CIT0010],\ [@CIT0013]--[@CIT0020],\ [@CIT0024])^. Ultrasonography is not characterized by such a specific nature as in the case of CT and MRI. In ultrasonography the crucial symptom of fat collection is the hyperechogenic image of the pancreas. However, a similar image of that organ is sometimes caused by the fibrosis or the commonly present mixed process called fibrolipomatosis. The last pathology named usually involves the enlargement of the pancreas^([@CIT0025])^. The non-selected transabdominal ultrasound examinations proved the presence of FP in the range of 12.9--16%^([@CIT0015]--[@CIT0017],\ [@CIT0020])^. A similar result was obtained by Wong et al. (16.1%) with the utilization of MRI^([@CIT0024])^. However, Sepe et al.^([@CIT0014])^, with the use of EUS as the diagnostic tool, observed such lesions in 27.8% of the patients. The condition of the pancreas in overweight and obese people deteriorates, since the features of FP are observed in 61.4% of them^([@CIT0018])^. A similar situation was observed among patients with non-alcoholic fatty liver disease, among whom the index amounted to 51.2%^([@CIT0020])^.

So far, to identify FP, several methods were used, they were compared to the echogenicity of the liver, renal parenchyma, spleen and retroperitoneal adipose. It seems that the most fallible will be the comparison to the liver, which often is subject to adiposis^([@CIT0004],\ [@CIT0010])^. The parenchyma of the kidney may also present various levels of echogenicity depending on the inflammatory process or the degree of failure of that organ. Moreover, the organ in healthy people presents lowest echogenicity among the organs in the epigastrium, possibly similar to the liver. It is also impossible to compare in one cross-section the echogenicity of the body of the pancreas with the echogenicity of the parenchyma of the kidney, therefore the degree of adiposis is indicated indirectly through differences in the echogenicity between the kidney and the liver as well as the liver and the kidney, and even retroperitoneal adipose^([@CIT0015]--[@CIT0018])^. Retroperitoneal adipose is often unavailable in the ultrasound imaging in obese and overweight people, yet Uygun et al.^([@CIT0020])^ took its echogenicity as a reference point to the renal parenchyma and the body of the pancreas. The spleen was used as an organ to conduct a comparative assessment in endoscopic ultrasonography^([@CIT0010],\ [@CIT0014])^. [Fig. 1](#F0001){ref-type="fig"} presents in two cross-sections three organs in a healthy 25-year-old woman: spleen (S), left kidney (K) and tail of the pancreas (P), which shows a slightly higher echogenicity. For comparison, [Fig. 2](#F0002){ref-type="fig"} presents fatty tail of the pancreas. On the basis of solely that image, it is not possible to objectively determine the degree of pancreas adiposis through the reference to the echogenicity of the spleen or renal parenchyma. Recently, Jeong et al.^([@CIT0026])^ applied the quantitative assessment of the pancreas adiposis degree, using a special computer program determining the average value of pancreas brightness, at-liver adipose (supraperitoneal between the abdominal integuments and the liver) and the measurements gave the pancreas-liver index. Our so far unpublished ultrasound examinations of the abdominal cavity pertaining to 250 people with no pancreas disease showed pancreas adiposis in 42 people (16.8%). In 35 out of 42 (83%) the cause was mainly dyslipidemia, hyperglycemia or both the metabolic disorders at the same time. In the remaining seven people, FP might have been referred to increased body mass and inappropriate nutrition, also the consumption of alcohol. The assessment utilized the classification of the degree of liver adiposis proposed by Scatarige et al.^([@CIT0027])^ with the introduction of own modification. Using the grey scale imaging, after the assessment of the whole pancreas, the assessment of the degree of adiposis was performed on the cross-section of the body. Correct echogenicity of the body of the pancreas (the best visible part of that gland) is a situation when it has lower echogenicity than in the cross-section retorperitoneal adipose within the area of the superior mesenteric artery and the splenic vein and pancreatic duct were clearly separated. Such an image is presented in [Fig. 3](#F0003){ref-type="fig"} and [Fig. 4](#F0004){ref-type="fig"}. [Figure 5](#F0005){ref-type="fig"}, on the other hand, presents on two cross-sections the pancreas with its buds distinct in terms of echogenicity. Abdominal bud is of proper echogenicity, while the dorsal bud presents adiposis -- an option of echostructure which is a well-known issue^([@CIT0028])^.

![One cross-section, two projections covering three organs in a healthy 25-year-old woman: P -- pancreas with slightly increased echogenicity than the spleen (S) and the parenchyma of the left kidney (K)](JoU-2016-0027-g001){#F0001}

![The same projections as in [Fig. 1](#F0001){ref-type="fig"}, but in a 50-year-old woman with fatty tail of the pancreas (arrows). S -- spleen, K -- parenchyma of the left kidney](JoU-2016-0027-g002){#F0002}

![Image of a normal body of the pancreas in a 35-year-old woman. Echogenicity of the pancreas visibly lower than the adipose in the area of the superior mesenteric artery. L -- liver, ICV -- inferior vena cava, A -- aorta](JoU-2016-0027-g003){#F0003}

![Image of a normal body of the pancreas in a 73-year-old man. Echogenicity of the pancreas visibly lower than the retroperitoneal adipose. L -- liver, ICV -- inferior vena cava, A -- aorta](JoU-2016-0027-g004){#F0004}

![In two cross-sections, the pancreas with a visibly more distinct echogenicity of the buds of the organ. The abdominal bud shows correct echogenicity (a), while the dorsal bud is fatty (arrows). L -- liver, S -- stomach, ICV -- inferior vena cava, A -- aorta](JoU-2016-0027-g005){#F0005}

The first degree of pancreas adiposis is the condition when the body of that organ obtained similar echogenicity to the adipose tissue in the area of the superior mesenteric artery. Moreover, the gland itself showed no enlargement, its echogenicity was homogenously increased, it has a smooth abdominal outline and the splenic vein and superior mesenteric artery and pancreatic duct were well visible ([Fig. 6](#F0006){ref-type="fig"}).

![First degree of pancreas adiposis. Echogenicity of the body similar to the echogenicity of the retroperitoneal adipose. L -- liver, GB -- gallbladder, ICV -- inferior vena cava, A -- aorta](JoU-2016-0027-g006){#F0006}

The second degree of adiposis was characterized by increased echogenicity at simultaneous darker background of the dorsal part of the gland (lowered transsonicity), blurred edges of the splenic vein and the pancreatic duct with almost invisible area of the superior mesenteric artery. In some cases, the abdominal outline of the gland became wavy and its visibility sometimes reached the upper level of standard ([Fig. 7](#F0007){ref-type="fig"}).

![Second degree of adiposis. The body of the pancreas with lowered dorsal transsonicity of the parenchyma and blurred outline of the splenic vein and deeper structures. L -- liver, A -- aorta](JoU-2016-0027-g007){#F0007}

The third degree of adiposis included deteriorated propagation of ultrasound waves of the gland, so that it was possible to see only its abdominal portion, most often with a clear external waviness. In these cases, it was impossible to expose the splenic vein, the area of the superior mesenteric artery or the pancreatic duct ([Fig. 8](#F0008){ref-type="fig"}). Sometimes, the second and the third degree of adiposis may include mutual penetration of fatty hyperechogenic pancreatic lobes and the hypoechogenic adipose surrounding that gland (interference) ([Fig. 9](#F0009){ref-type="fig"}). The image should not be mistaken for the fluid surrounding the abdominal surface of the gland.

![Third degree of adiposis. Clearly deteriorated dorsal transsonicity of the pancreas. Invisible splenic vein and anatomical structures located deeper. F -- supraperitoneal fat](JoU-2016-0027-g008){#F0008}

![Mutual penetration of hyperechogenic lobes of the pancreas with the hypoechogenic at-pancreas adipose (arrows)](JoU-2016-0027-g009){#F0009}

The described classification of FP applies only to the process, which homogenously covers the whole gland or its dorsal bud. A separate issue is single or multiple lipomatosis, lipomatous pseudohypertrophy and lipoma of the pancreas. Our observations show that there are huge obstacle in the diagnosis of this acute inflammation of the fatty gland, since usually there is no typical evolution of decrease in its echogenicity over time. Moreover, it should be noted that acute pancreatitis in the case of its lipomatosis involves huge tendency to produce necrotic lesions and multi-organ failure, which may be the cause of death even in the case of 30% of the patients^([@CIT0029],\ [@CIT0030])^. Another observation is slow retreat of FP despite the introduction of a reasonable diet and medicines correcting the metabolic disorders ([Fig. 10](#F0010){ref-type="fig"}).

![A 79-year-old physician over 20 years ago lost 24 kilos, obtaining the appropriate body mass through the application of a reasonable diet and medicine lowering lipids. Despite that fact, pancreas shows the 2^nd^ degree of adiposis, while correct echogenicity was obtained by the liver (L)](JoU-2016-0027-g010){#F0010}

Summary {#S0001}
=======

The presented data from literature and own determinations prove that the adiposis of the pancreas should be treated more seriously, since it is often the symptom of a multi-factor damage to that organ. The identification of these factors is supposed to induce to apply a well-thought out health promoting strategy, which with time may contribute to risk reduction, especially of cardiovascular accident and diabetes. Our manner of classification of pancreas adiposis seems simple and possible to be applied with the use of any class of ultrasound device.
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